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- Linnaeus 
- Herbs and shrubs 
- Hemiparasite 
- Alpine ecosystems 
- ca. 49 species



- 2 species in Africa  
- 1 species in Europe and northeastern North America 
- 1 species in the Mediterranean 
- ca. 45 species in South America 
 high levels of  sympatry 
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Bellardia latifolia (L.) Cuatrec. South American Bartsia



Modified from Scheunert et al., 2012
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Schaal & Olsen, 2000Maddison, 1997



Multilocus dataset

Yang & Rannala, 2010
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- 505 samples Neobartsia 
- All species 
- Multiple individuals



Uribe-Convers et al.,  2014



-48 chloroplast and 48 nuclear regions 

- ca. 50,000 bp  

-576 samples 

-Amplification of  24 microfluidic Fluidigm chips (55,296 PCRs!) 

-12 for the chloroplast and 12 for the nuclear genome 

-Sequencing in Illumina MiSeq (~21 million 300 bp paired-end reads) 



Haploid or  
Diploid Homozygote

Diploid Heterozygote

p
q

Phylogenomics talk: Wed. 4:30 pm.



cpDNA - ~25Kb
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Neobartsia filiformis
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Neobartsia pedicularoides
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Coalescent-based methods with allelic information

*BEAST

MP-EST



Coalescent-based methods with allelic information

*BEAST

MP-EST

37.8 hours (~1.5 days) per million generation

Not possible to run, exceeds memory



Coalescent-based methods with allelic information 
Reduced dataset - 3 individuals per species

*BEAST

MP-EST

3.5 hours per million generation

ca. one month to finish



Species tree estimation - STAR
Data without allelic information, ambiguity code instead



Species tree estimation - STAR
Data without allelic information, ambiguity code instead



Data without allelic information, ambiguity code instead
Traditional methods - Concatenated analysis 

 of  cpDNA and nuclear loci ~50kb



Data without allelic information, ambiguity code instead
Traditional methods - Concatenated analysis 

 of  cpDNA and nuclear loci ~50kb



Data without allelic information, ambiguity code instead

N. adenophylla

N. serrata

N. filiformis

Traditional methods - Concatenated analysis 
 of  cpDNA and nuclear loci ~50kb



De Queiroz, 2007



20,000 BP Present



#nextgenerationproblems
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